Structural decomposition techniques are widely used to break down the growth in some variable into the changes in its determinants. Over the past two decades, input-output structural decomposition analysis (SDA) has developed into a major analytical tool. We review the development of SDA and its relationship to other methodologies. We present the fundamental principle of alternative approaches to deriving SDA estimating similarities and explore the various & decompositions of changes in I-0 tables. Using I-O Tables for the Malaysian Economy 1983-2000, this comparative study focuses on changes in the economic structure with different levels of development over time (1983)(1984)(1985)(1986)(1987)(1988)(1989)(1990)(1991)(1992)(1993)(1994)(1995)(1996)(1997)(1998)(1999)(2000). The change in the economic structure is decomposed into two initial components (Technology and total output). According to the results, there are similarities over time in the national structure of production patterns of intermediate use of commodities. Also, the results indicate a rather remarkable degree of commonality in the patterns of growth processes, with more significant differences between sectors than between tables. However, the most changes within sectors, and the Malaysian table as a whole, seem to result from changes in x, and f. A seems to have remained relatively unchanged.
In this paper I extend the existing comparisons and consider the production structure of Malaysia in its historical perspective. The input-output tables considered for the purposes of national comparison are for 1983, 1987, 1991 and 2000. The purpose of this paper is to find out whether the structure of production of Malaysia is in any way comparable over time, between different tables. That is, whether there has been significant change in the technical coefficients over time. The decomposition methods used BEKHET (2009) indicated that there are some changes. In this paper other techniques of decomposition will be discussed and utilized.
The rest of this paper is in five sections. Section Two considers the literature review of the structural decomposition analysis. Section Three discuss the methodology of the structural decomposition analysis. This would be including the comparability of production techniques, the comparability of intermediate use, and the overall comparison of intermediate use. Section Four examines the results analysis. Section Five presents some policy implications. Section Six offers some conclusion and remarks.
The following notation is used in this paper: a ij0 is the input coefficient for the base year. a ij1 is the input coefficient for the comparator year.
x j0 is total output for the base year.
x j1 is total output for the comparator year.
Literature Review of the Structural Decomposition Analysis:
The antecedents of structural decomposition analysis are the various analyses of changes in US input-output tables as performed by LEONTIEF (1941 LEONTIEF ( , 1953 . More formal dynamic analyses in this vein, focusing on investment and technological change, were performed by CARTER, culminating in her 1970 volume (CARTER, 1970) . A broader approach that used features of input-output analyses along with more general macroeconomics was developed for the examination of economic development by CHENERY et al. (1962) and CHENERY and SYRQUIN (1975) .
The first formal identify-splitting derivation known to us is the three-part decomposition of sources of change in air pollution emissions as performed by LEONTIEF and FORD (1972) . SKOLKA's work on structural decomposition analysis began in the mid-1970s (see, for example, SKOLKA, 1977) and culminated in the expanded set of estimating equations in his classic paper (SKOLKA, 1989) , which is perhaps the most cited work in the field. However, the SKOLKA estimating equations were not formally derived, so certain desirable properties are not ensured. The most extensive derivation to date is the 14 estimating equations, comparable analytically with that of a neoclassical, two-tier KLEM (capital, labour, energy and materials) production function, by ROSE and CHEN (1991a) . This was also the first paper to attempt to address the properties of the structural decomposition analysis production function and to compare them with neoclassical formulations.
Structural decomposition analysis has become a popular methodology for several reasons. First, it overcomes many of the static features of input-output models and is able to examine changes over time in technical coefficients and sectoral mix. Thus far, it has only been used for historical analysis, but some recent work indicates how it might be used as a forecasting tool (see, for example, CASLER et al., 1991; ROSE & CHEN, 199lb) . In a similar vein, structural decomposition analysis enables the analyst to examine responses to price changes, which are only implicit in even value-based input-output tables. As such, it may involve an as yet undiscovered duality feature.
Another reason for the increasingly widespread use of structural decomposition analysis is that it is a pragmatic alternative to econometric estimation. Analysis of similar topics using econometrics requires a time series covering 15 years or more, and not only for output and primary factors of production but all intermediate inputs as well. In contrast, structural decomposition analysis requires only two input-output tables: one for the base year and one for the comparator year of the analysis. Moreover, it has been demonstrated heuristically at least that the structural decomposition analysis estimating equations are insignificantly more restrictive than the most advanced of the economically estimated production functions-flexible functional forms, such as the translog.
Still another asset of structural decomposition analysis arises from its input-output base-the comprehensive accounting of all inputs in production. As environmental and natural resource issues became more prominent, there was a greater need to look at root causes of pollution and depletion. These are more readily linked to intermediate sectors, which are omitted in the more standard approaches (ROSE and CASLER, 1996) .
Beyond that, structural decomposition analysis has seen a broad set of applications. These include examining sources of change in international trade (for example, KANEMITSU & OHNISHI, 1989; CHEN & WU, 1995) BARKER, 1990 ) and development planning (for example, SIEGE1 et al., 1996) . These empirical studies have yielded valuable findings about the success of energy conservation measures; limitations of import substitution; prevalence of changing tastes; pervasiveness of factor productivity; and importance of skill attainment.
The Data and Methodology:
Basically, the present study uses secondary data based on the four input-output tables compiled for the Malaysia economy so far. These tables were produced by the Department of Statistics. For analytical and comparable purposes, the original input-output tables consisting of different number of sectors are aggregated into 39 sectors based on International Standard Industrial Classification (ISIC). These sectors are shown in (Table 1) . I proposed the following decomposition for the analysis of the influence on input coefficient and output levels of changes in the technology for the two time periods 0 for base table and 1 for comparator table.
Comparability of Production Techniques
When comparing the overall structure of Malaysian production in 1983 with that of the other input-output tables available for the Malaysian economy, it would be fruitful to make a detailed comparison of the production techniques of the sectors of the Malaysian input-output table of 1983 with those of 1987, 1991 and 2000. In inter-industry analysis, the technique of production of a sector is indicated by the input coefficient in the relevant column vector of the input coefficient matrix. In what follows, I will use the techniques of production of the sectors for the Malaysia, as given by the input coefficient matrices. There are two methods of measuring the comparability of production techniques, industry by industry. These two methods are dealt with in the next two subsections.
Absolute Column Measure
The first measure of the comparability of production techniques on an industry by industry basis is derived from the sum of absolute differences in coefficients ("absolute column measure ") divided by an "average column total" for two years, PTj. The former is the ratio of the sum of absolute differences of all the coefficients of the jth column vector of these tables, divided by the arithmetic mean of all the coefficients of the two tables. The latter is the median value of the former. This measure can be expressed mathematically, by:
In matrix notation this is:
Here the a ij0 is the base year input coefficient, and a ij1 is the input coefficients for the comparator year. From the definition above, it is clear that the value of PT j is in the range (0, 2). Thus a value of zero for PT j indicates a maximum level of measurable similarity between production techniques, while a value of two indicates the maximum level of measurable difference. If PT j is zero, the production techniques will be identical.
In their study, CHENERY and WATANABE [1958] have accepted the value of PT j =0.80 as the dividing line; whenever the value of PT j is less than or equal to 0.80 the production techniques employed in both table (base and comparator) are said to be comparable. I have computed the values of PT j for the 39 sectors between input-output table for 1983 and each of the other three tables of the Malaysian economy and between other successive tables. These results are presented in table 2.
Insert Table 2 Here.
Frequency Distribution Method
Another useful method for comparing the production techniques of two tables would be a frequency distribution of the sectors by using the values of PT j s as shown in Table 2 . We can use them in summary form to determine the extent to which the four tables are comparable. This has been done in Table 3 , in which all the possible combination two-table comparisons have been classified by the magnitude of the column difference.
Insert Table 3 Here.
Comparability in Intermediate Use:
In the preceding section, we used the technique of comparing the input coefficients of the tables. Another useful approach to the problem is to examine the extent of overall similarities in the use of a given good as an intermediate product. Similarity between input-output tables for two years (base and comparator) in the intermediate use of commodity i by industry j can be analysed by comparing the intermediate use in the comparator table that would be necessary, using the input coefficients in the base table, with the actual level of use in the comparator table. This could be done for an industry i by multiplying the production levels of the economy in the table of the comparator year with the input coefficients (along the row) of the base table year, and dividing this sum by the total intermediate use of industry i of comparator year, IU i . This measure can be expressed mathematically as: 
Here i is the unit vector. From the definition above, it is clear that the value of IU i is in the range (0, ). If the value of IU i is close to one, the similarity of the technical production between the two input-output tables will be large. On the other hand, if this value deviates from unity, the production techniques will be different.
Deviation of the value of IU i from unity may be due to various factors, such as input substitution without compensating price variations, or conceptual differences in the definition of the products or sectors. The values of IU i are affected by the patterns of intermediate use in the base year. This value is computed for each pair of input-output tables for the Malaysian economy by using Equation (3). These results are shown in table 4.
Insert Table 4 Here.
Overall Comparison
So far, our interindustry comparisons have been made in terms of columns and rows, and have been made on individual sectors separately. An equally interesting aspect of the study of input-output table comparison is the comparison of the interindustry tables as a whole for a given pair of tables. Such an overall comparison could be made in terms of the weighted average of row ratios or columns ratios, where the weights are the output levels for sectors of the table accepted as the base for comparison. The similarity of the overall pattern of the intermediate use for the input-output table as a whole can be measured by extending either the column or row comparisons. It should be noted that the weighted average of the column or row ratio leads to the same final result, the weighted average of our earlier ratio of IU i .The weighted average ratio of IU i may be expressed as follows: We can write this in matrix form as:
Here, x j1 is the total output for the comparator year. Equation (5) has been applied for the Malaysian economy of the period under study. These results are shown in table 5.
Insert Table 5 Here.
Since the input-output table chosen as the base affects the ratio of overall comparison, it would be of interest to reduce the impact of any table as the base table by accepting a mixed base. The ratio of overall comparison with a mixed base of different output level, OC, may be expressed as follows: And in matrix notation:
Where, x j0 is total output of the base year. I have used Equation (7) [1983] [1984] [1985] [1986] [1987] [1988] [1989] [1990] [1991] [1992] [1993] [1994] [1995] [1996] [1997] [1998] [1999] [2000] . These values of OC are presented in Table 6 .
Insert Table 6 Here.
Analysis of the Results:
In this section, interpretation will be made of the application of the techniques introduced in Section 3 above to the input-output data for the economy of Malaysia. The period of the analysis is from 1983 to 2000. Table 2 shows the comparison between four input-output tables available for the period mentioned above. The PT j values have been computed and compared for 39 sectors, ie., as shown in Table 2 However, the most similar for all combinations among input-output tables is the 1983-1987, 1983-1991 and 1987-1991 cases, where the majority of the value of PT j is less than unity and in some cases closer to zero. Therefore, most industries show little if any change where comparability of production techniques is measured by absolute column change (See Table 3 ).
Following CHENERY and WATANABE [1958] , if we take the value 0.8 of PT j for judging whether the production techniques of two tables are similar, then there are only two pairs of tables which would be regarded as similar. These combinations are 1983-1987 and 1987-1991 . However, this may be because these combinations of the tables were very close in time. But if the value of PT j of one is accepted as the guiding indicator rather than 0.8, the tables for 1983-1991, 1987-1991, and 1991-2000 are the least comparable, since 37, 35 and 35 sectors, respectively, show values below unity, whereas in the case of 1983-1987, 1983-2000 and 1987-2000 the number of sectors is 34, 34 and 31 respectively (see Table 3 ).
For developing countries, the production techniques are similar in most of the Manufacturing Industries and are least comparable in the non-Manufacturing Industries [Al-SAID, 1985; p.158] . Following SANTHANUMA and PATIL [1972] , if we take a PT j value of 1 or less to indicate similarity, we see that the production techniques for the 1983-1991 periods are very similar. However, the PT j value of the Fishing and Electricity & Gas sectors are slightly higher than one. This is because these sectors are producing almost finished materials which are, in fact, semi-finished and their outputs go directly to final demand.
It may be noted from Table 4 that the values of IU i for the Malaysian economy show that the patterns of intermediate use in the various sectors is similar and close to unity only about 67%, 69% of sectors for 1983-1987 and 1987-1991 respectively. We coded these sectors with mark * (see Table 4 ). Howsoever, the most comparable pairs of years are 1983-1987 and 1987-1991 , and the least comparable pair is 1991-2000 and 1983-2000 . The reason for this may be that the structure of the Malaysian economy changed radically after the economic plans for the period 1980-1990. If we consider the (0.8-1.2) value as critical range of judgment then the most similarity of technical production between 1983-1987 and 1987-1991 were very large. This may be because these three tables were very close in time. 1983-1991, 1987-1991, 1987-2000, 2000-1983, 2000-1987, and 2000-1991 are the most comparable.
Also, if we consider the ratio of overall comparison with a mixed base of different output level, it found that 1983-198, 1983-1991 and 1987-1991 are most similar of tables (see Table 6 ). However, the results indicate that the most differences of all combinations of tables are 1983-2000, 1987-2000 and 1991-2000 . Moreover, the similarity for the Malaysian economy has decreased over the period 1983-2000, reflecting the changes that have taken place in the economy.
Policy Implications:
The results shown in Tables 2 to 6, and discussed in the previous section, show how far the Malaysian policy has been successfully achieved.
We see that there are similarities over time in the national structure of production, patterns of intermediate use of commodities, and input coefficients between 1983-1987, and 1987-1991 . It appears that the degree of continuity in the production structure is dependent to a great extent on differences in the level of development of each sectors [see Tables  2-6 ], and overall [see Section 4]. That is to say, the more constant the level of development of sectors of the Malaysian economy over time, shown by a comparison of the tables for any two years of the 1983-2000 period, the more similar is the production structure. Also, it shows that imports are increasing and exports of non-oil goods, decreasing over time [see www.epu.jpm.my/]. The results show that although some progress has been made, it falls far short of what the planners desired.
This result provides more evidence supporting the main finding of the studies of the structural analysis of the Malaysian economy by linkages of input-output tables (SHUJA, 2007) , and the assessment of development and structural change (BEKHET, 2009).
It is important to recognize that part of the change in coefficients is due to substitution effects, resulting from changes in relative prices. Unfortunately, information on price structure by sector is not available for Malaysia. Also, the validity of these results needs to be tested further through studies covering a larger number of input-output tables for the Malaysian economy. However, the conclusions drawn from the preceding tables suggest that, except for the effects due to the new industries (new technology), there may be no significant change in the production technology during the coming five years unless a drastic change in the structure of production takes place.
It needs to be emphasised here that the level of accuracy of studies in national comparison depends primarily on comparability of national input-output tables. It should also be noted that there is considerable information loss with a high degree of aggregation [see for example FISHER, 1958; NEUDECKER, 1970; MORIMOTO, 1970; BLIN and COHEN, 1977 ; VAN DRIEL, 1980; and BULMER-THOMAS, 1982] . There is greater likelihood that results would be more meaningful with a higher level of disaggregation in national input-output tables.
Conclusions:
In this paper I have discussed some methods to measure the structure of production of the Malaysian economy. These methods are the comparability of production techniques, comparability of intermediate use, comparability of the overall comparison of intermediate use. Tables for 1983, 1987, 1991 and 2000. Sector Name: As shown in Table 2 . Source: Table 2 . 
